Accurate in vitro transcription from circularized plasmid templates by plant whole cell extracts.
A convenient in vitro transcription system using monocot and dicot whole cell extracts and circular DNA templates has been developed. The system consists of incubating template and whole cell extract to generate initiation complexes, followed by addition of nucleotide triphosphates to support elongation, and primer extension assay to detect authentic transcripts. This in vitro transcription system required circularized templates and was essentially inactive with linearized templates. Accurate in vitro transcription of a rice phenylalanine ammonia-lyase (PAL) promoter-beta-glucuronidase (GUS) gene fusion and a tobacco sesquiterpene cyclase promoter-GUS gene fusion was examined in their homologous whole cell extracts, and the optimal concentrations for several reaction components, including DNA template, whole cell extract, monovalent and divalent cations, were determined for specific initiation from the in vivo start site. Transcription was inhibited by low concentrations of alpha-amanitin, demonstrating that the reaction was mediated by RNA polymerase II. Accurate transcription initiation was dependent on the TATA-box motif within the respective promoters. Based on the effect of delayed addition of sarkosyl at a concentration sufficient to inhibit transcription initiation but not elongation, three to four rounds of transcription were initiated in standard assays.